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Introduction {#sec006}
============

Health care workers (HCWs) are essential for the delivery of health care services in conflict areas and in rebuilding health systems post-conflict. However, HCWs in conflict areas around the world are being threatened, detained, and killed. For instance, in Syria, Physicians for Humans Rights has reported that, since the start of the conflict till December 2017, 847 medical personnel have been killed \[[@pone.0233757.ref001]\]. In Afghanistan, around 92 attacks against health facilities and health workers killed 14 health workers and four caretakers in the period extending from March 1, 2015 till February 10, 2016 \[[@pone.0233757.ref002]\].

Direct attacks and insecurity have led to the exodus of HCWs from conflict areas. In Syria, 50% of the health workers and 95% of physicians living in Aleppo have left the country since 2011. In Iraq, almost half of the health professionals have emigrated since 2014 \[[@pone.0233757.ref002]\]. In Nigeria, almost all health workers have escaped areas controlled by Boko Haram since 2012, leading to the closure of 450 health facilities \[[@pone.0233757.ref002]\].

The resulting shortage of HCWs has devastating effects on the delivery of, and access to health care not only during conflicts but also in the aftermath of war. The post-conflict settings are characterized by poor health outcomes due to limited availability of HCWs and disruption of health systems \[[@pone.0233757.ref003], [@pone.0233757.ref004]\]. Rebuilding the health workforce is critical to address health needs and strengthen health systems. Furthermore, post-conflict settings present a window of opportunity to develop responsive and evidence-informed strategies and policies to address defects in the supply, distribution and performance of the health workforce \[[@pone.0233757.ref004], [@pone.0233757.ref005]\].

In 2012, the World Health Organization (WHO) passed a resolution that calls on the WHO Director General for leadership in documenting evidence of attacks against health workers, facilities, and patients in situations of armed conflict \[[@pone.0233757.ref006]\]. A scoping review on HCWs in Syria and other "Arab Spring" countries showed scarcity of research evidence on HCWs in the setting of the "Arab Spring" \[[@pone.0233757.ref007]\]. While that review revealed a number of themes of interest (e.g., violence against health care workers, education, practicing in conflict setting, migration), it focused on only one region and did not address post-conflict settings. Therefore, the objective of this study was to systematically identify and map the published evidence on HCWs in both conflict and post-conflict settings. Our ultimate aim is to inform researchers and funders on research gap on this subject and support relevant stakeholders by providing them with a comprehensive resource of evidence about HCWs in conflict and post-conflict settings on a global scale.

Methods {#sec007}
=======

Study design {#sec008}
------------

This systematic mapping was based on a protocol registered with Open Science Framework \[[@pone.0233757.ref008]\]. We followed standard methodology for screening, data extraction and coding, data analysis, and visualizing the findings in systematic mapping. Contrary to systematic reviews, systematic mapping does not aim to answer a specific question but instead "collates, describes and catalogues available evidence (e.g. primary, secondary, quantitative or qualitative) relating to a topic of interest" \[[@pone.0233757.ref009]\]. In accordance with the definition of systematic maps, this study is a "systematic visual presentation of the availability of relevant evidence," but not the content of the evidence \[[@pone.0233757.ref010]\] for the topic of health care workers in conflict and post-conflict settings. The studies included in a systematic map can be used to identify evidence for policy-relevant questions, knowledge gaps to direct future primary research, and knowledge clusters. Knowledge clusters are sub-sets of evidence that may be suitable for secondary research, for example systematic review.

Eligibility criteria {#sec009}
--------------------

### Population of interest {#sec010}

Our population of interest consisted of any personnel providing health services such as: midwives, nurses, paramedics, pharmacists, physicians, laboratory technicians, community health workers as well as medical students and trainees. We excluded military HCWs, because we aimed to focus on the delivery of health care primarily to civilians.

### Setting of interest {#sec011}

We included both conflict and post-conflict settings. We considered both conflicts between and within states \[[@pone.0233757.ref011]\]. We focused on contemporary conflicts that started after or were ongoing in the 1990s. We defined conflicts as international armed conflicts between two or more states or non-international armed conflicts between non-governmental armed groups or with governmental forces \[[@pone.0233757.ref011]\]. Post-conflict settings are considered as a stage of recovery of the state from a conflict or crisis and a stage of rebuilding and reconstruction starting from emergency and stabilization followed by transition and recovery, and peace and development \[[@pone.0233757.ref005], [@pone.0233757.ref012], [@pone.0233757.ref013]\]. We referred to the description used by the authors when specifying whether the setting of the study was conflict or post-conflict.

### Study design {#sec012}

We included all types of study designs, including news, editorials, commentaries, opinion pieces, technical reports, primary studies, narrative reviews, and systematic reviews. We excluded conference abstracts. We restricted our eligibility criteria to papers published after the year 2000 to better reflect the current challenges facing health systems and the new aspects of contemporary conflicts.

Literature search {#sec013}
-----------------

We searched the following electronic databases: Medline (Ovid), PubMed, EMBASE (Ovid), the Cochrane Central Register of Controlled Trials (CENTRAL), Cumulative Index of Nursing and Allied Health Literature CINAHL (EBSCOT) on July 2017. We also searched the ReBUILD Consortium Resources webpage and the Human Resources for Health (HRH) Global Resource Center.

We used both index terms and free text words for the two following concepts: (1) health care workers and (2) conflict and post-conflict settings. The search terms and Medical Subject Headings (MeSH) terms for each database were developed with the guidance of an information specialist. We did not limit the search to specific languages. [S1 File](#pone.0233757.s001){ref-type="supplementary-material"} provides the search strategies for the different databases.

Selection process {#sec014}
-----------------

### Title and abstract screening {#sec015}

Teams of two reviewers used the above eligibility criteria to screen titles and abstracts of identified citations in duplicate and independently for potential eligibility. We retrieved the full texts for citations judged as potentially eligible by at least one of the two reviewers.

### Full-text screening {#sec016}

Teams of two reviewers used the above eligibility criteria to screen the full texts in duplicate and independently for eligibility. The teams of two reviewers resolved disagreement by discussion or with the help of a third reviewer. We used standardized and pilot-tested screening forms. We conducted calibration exercises to ensure the validity of the selection process.

Data extraction and coding {#sec017}
--------------------------

Two reviewers extracted data using standardized and pilot tested forms. The reviewers resolved any disagreement by discussion and when needed with the help of a third reviewer. We conducted calibration exercises to ensure the validity of the data abstraction process.

We extracted from each paper the following information:

-   Citation;

-   Year of publication;

-   Countr(ies) subject of the paper;

-   Type of publication (e.g., news, editorial, correspondence, opinion pieces, primary study, narrative review, systematic review, case study, technical report)

-   Language of publication;

-   Authors' information: ○ Total number of authors;○ Number of authors from the countr(ies) subject of the paper;○ Country of affiliation of the first author;○ Country of affiliation of the contact author;

-   Characteristics of the journal of publication (name and impact factor);

-   Setting (conflict or post-conflict);

-   Theme(s) of the study for conflict settings: we adopted the themes from a previous scoping review on health care workers in the setting of Arab Spring \[[@pone.0233757.ref007]\]: violence against health care workers, education, practicing in conflict setting, migration, and other ([S2 File](#pone.0233757.s002){ref-type="supplementary-material"});

-   Theme(s) of the study for post-conflict settings: we adopted the theme(s) from a previous review on human resource management in post-conflict health systems \[[@pone.0233757.ref005]\]: workforce supply, workforce distribution, workforce performance, and other ([S2 File](#pone.0233757.s002){ref-type="supplementary-material"});

-   Reporting of funding of the study;

-   Reporting of conflict of interest of authors;

-   Ethical approval of the study.

For the themes, data was coded as 'other' if it did not address any of the existing themes, or if it covered an emerging theme and an existing one. Using an iterative process of review and refinement, data coded as 'other' was revisited, collated and new themes were generated.

Critical appraisal {#sec018}
------------------

We did not appraise the quality of included studies since our review is consistent with standard systematic mapping methodology \[[@pone.0233757.ref009]\].

Data analysis {#sec019}
-------------

We conducted a descriptive analysis of the general characteristics of the included papers using frequencies. We also used the results of this review to build two interactive and visual systematic evidence maps on (1) HCWs in conflict settings and (2) HCWs in post-conflict settings. We represented the evidence maps by country, type of publication and themes. We have also provided direct links to the included studies in the maps.

Results {#sec020}
=======

Study selection {#sec021}
---------------

[Fig 1](#pone.0233757.g001){ref-type="fig"} summarizes the study selection process. Out of 13,863 identified unique citations, we included a total of 474 studies \[[@pone.0233757.ref004], [@pone.0233757.ref014]--[@pone.0233757.ref470]\]: 304 on conflict settings, 149 on post-conflict settings, and 21 on both conflict and post-conflict settings. We excluded 968 papers for the following reasons: not study design of interest (n = 63); not setting of interest (n = 324); not population of interest (n = 538); and not timeframe of interest (e.g. ceasefire was called on before 1990) (n = 43). We present below our findings on the characteristics of the included papers, journals, authors, funding, conflicts of interest, and ethics reporting. We also report on the two generated systematic maps.

![Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) study flow diagram for selection.](pone.0233757.g001){#pone.0233757.g001}

Characteristics of the included papers {#sec022}
--------------------------------------

[Fig 2](#pone.0233757.g002){ref-type="fig"} presents a geographical map of the countries focus of the included papers ([S3 File](#pone.0233757.s003){ref-type="supplementary-material"}). A description of the included studies is also presented in [S4 File](#pone.0233757.s004){ref-type="supplementary-material"}. The majority of the articles included in this systematic mapping were about low-income countries. For conflict settings (N = 325), 79% of the included papers addressed specific conflicts related to 47 countries. The most studied counties were Iraq (15%), Syria (15%), Israel (10%), and the State of Palestine (9%). For post-conflict settings (N = 170), 91% of the included papers addressed specific settings related to 32 countries. Sierra Leone (14%) was the most studied country followed by Uganda (11%) and Afghanistan (9%). The majority of papers on conflict and post-conflict were published in English language (98% and 100% respectively).

![Geographical map of the included papers in conflict (N = 325) and post-conflict (N = 170) settings.](pone.0233757.g002){#pone.0233757.g002}

[Table 1](#pone.0233757.t001){ref-type="table"} represents the themes focus of the papers on health care workers in conflict (N = 325) and post-conflict (N = 170) settings. More than one theme was reported in 33% of the papers on HCWs in conflict settings and in 52% of the papers on HCWs in post-conflict settings. In addition to the themes about HCWs in conflict settings reported in Bou-Karroum et al. (2018) \[[@pone.0233757.ref007]\], three additional themes emerged in this review, and those were the role of HCWs in peace promotion or protecting health care, mental health of HCWs, and medical ethics. Most of the included papers on conflict settings addressed the theme of violence against health workers (41%), followed by health or medical practice (34%) and education (21%). For post-conflict settings, besides the themes adopted from Roome et al. (2014) \[[@pone.0233757.ref005]\], an emerging theme was the mental health of HCWs. The majority of the included papers on post-conflict settings addressed the workforce performance theme (77%) followed by workforce supply (58%).

10.1371/journal.pone.0233757.t001

###### Topics focus of the papers on health care workers in conflict (N = 325) and post-conflict (N = 170) settings.

![](pone.0233757.t001){#pone.0233757.t001g}

  Topics of the papers[\*](#t001fn001){ref-type="table-fn"}   n (%)
  ----------------------------------------------------------- ----------
  **Conflict setting (N = 325)**                              
      • Violence against health care workers                  133 (41)
      • Health or medical practice                            109 (34)
      • Education                                             67 (21)
      • Role in peace promotion or protecting health care     48 (15)
      • Mental health                                         42 (13)
      • Migration                                             37 (11)
      • Medical ethics                                        16 (5)
  **Post-conflict setting (N = 170)**                         
      • Workforce performance                                 131 (77)
      • Workforce supply                                      98 (58)
      • Workforce distribution                                40 (24)
      • Retention                                             22 (13)
      • Mental health                                         8 (5)

\*One paper may address more than one topic.

[Fig 3](#pone.0233757.g003){ref-type="fig"} shows the annual production rate of the included papers. The year for the peak number of publications was 2013 for conflict settings and 2014 for post-conflict settings. [Fig 4](#pone.0233757.g004){ref-type="fig"} shows the types of publication of the included papers. Opinion pieces represented the most common type of publication (39%) in conflict settings, followed by primary studies (23%) and news (18%). Primary studies were the most common type of publication (33%) in post-conflict settings followed by technical reports (24%) and case studies (21%).

![Publication year of articles of the papers included in the systematic maps in conflict (N = 325) and post-conflict settings\*.](pone.0233757.g003){#pone.0233757.g003}

![Types of publication\* of the included papers on health care workers in conflict (N = 325) and post-conflict (N = 170) settings.](pone.0233757.g004){#pone.0233757.g004}

Characteristics of the journals {#sec023}
-------------------------------

For conflict settings (N = 325), the included papers were published across 134 journals. The journals that published the highest proportions of included studies were the Lancet (15%), BMJ (7%), and CMAJ (5%). Out of the 134 journals, 90 journals (67%) had 2017 impact factors. 230 of the 325 papers were published in these 90 journals and had a median impact factor of 4.74 (IQR = 1.74--27.94).

For post-conflict settings (N = 170), the included papers were published across 79 journals. The journals that published the highest number of included studies were the Lancet (6%), Conflict and Health (5%), and Health Policy and Planning (5%). Out of the 79 journals, 51 journals (65%) had 2017 impact factors. 92 of the 170 papers were published in these 51 journals and had a median impact factor of 2.42 (IQR = 1.61--3.31).

Characteristics of the authors {#sec024}
------------------------------

[Table 2](#pone.0233757.t002){ref-type="table"} summarizes the characteristics of the authors of the included papers. For conflict settings, 69% of the included papers reported affiliations of authors and addressed specific conflict(s). Out of these, 40% had at least 1 author affiliated with the country focus of the paper. The median percentage of authors affiliated with the country focus of the paper was null (0%) (IQR = 0--75). In addition, most of the first and corresponding authors were affiliated with countries different from the country focus of the paper (68% and 70% respectively), mainly the United States of America (42% and 39% respectively) followed by the United Kingdom (21% and 24% respectively).

10.1371/journal.pone.0233757.t002

###### Characteristics of authors of the included papers in conflict (N = 325) and post-conflict (N = 170) settings.

![](pone.0233757.t002){#pone.0233757.t002g}

  Any/all authors                                                        Conflict (N = 325)                                          Post-conflict (N = 170)
  ---------------------------------------------------------------------- ----------------------------------------------------------- -----------------------------------------------------------
  Papers with named authors                                              302 (93)                                                    161 (95)
  Papers reporting affiliations of authors                               279 (86)                                                    141 (83)
                                                                         **N = 224**[\*](#t002fn002){ref-type="table-fn"} **(69)**   **N = 128**[\*](#t002fn002){ref-type="table-fn"} **(75)**
  Papers with at least 1 author affiliated with country focus of paper   90 (40)                                                     68 (53)
  \% authors affiliated with country focus of paper (median \[IQR\])     0 (0--75)                                                   20 (0--67)
  **First author**                                                       **N = 224**                                                 **N = 128**
      Country focus of paper                                             68 (30)                                                     42 (33)
      Different country                                                  151 (68)                                                    84 (66)
          - United States of America                                     63 (42)                                                     2 (32)
          - United Kingdom                                               31 (21)                                                     31 (37)
          - European countries other than UK                             20 (13)                                                     7 (8)
          - Canada                                                       15 (10)                                                     7 (8)
          - Other                                                        22 (14)                                                     12 (15)
      Independent                                                        5 (2)                                                       2 (1)
  **Corresponding author**                                               **N = 213**[§](#t002fn003){ref-type="table-fn"}             **N = 125[§§](#t002fn004){ref-type="table-fn"}**
      Country focus of paper                                             60 (28)                                                     29 (23)
      Different country                                                  148 (70)                                                    94 (75)
          - United States of America                                     58 (39)                                                     29 (31)
          - United Kingdom                                               35 (24)                                                     38 (40)
          - European countries other than UK                             20 (14)                                                     8 (9)
          - Canada                                                       14 (9)                                                      7 (7)
          - Other                                                        21 (14)                                                     12 (13)
      Independent                                                        5 (2)                                                       2 (2)

Abbreviation: IQR, interquartile range

\* This is the number of papers reporting affiliations of authors and addressing a specific setting.

§ The corresponding author was unclear in 11 papers.

§§ The corresponding author was unclear in 3 papers.

For post-conflict settings, 75% of the included papers reported affiliations of authors and addressed specific conflict(s). Out of these, about half (53%) had at least 1 author affiliated with the country focus of the paper. The median percentage of authors affiliated with the country focus of the paper was 20% (IQR = 0--67). Similar to conflict settings, most of the first and corresponding authors were affiliated with countries different from the country focus of the paper (66% and 75% respectively), mainly the United Kingdom (37% and 40% respectively) followed by the United States of America (32 and 31% respectively).

Funding, conflicts of interest and ethics reporting characteristics {#sec025}
-------------------------------------------------------------------

[Table 3](#pone.0233757.t003){ref-type="table"} shows the funding, conflicts of interest, and ethics reporting characteristics of the included papers. For conflict settings, most of the included papers did not report funding sources (81%) or statements of conflicts of interest of authors (73%). Out of the included primary studies, about half (55%) reported ethical approval to conduct the studies. For post-conflict settings, about half of the included papers did not report funding sources (53%) and 62% did not report on the conflicts of interest of authors. Out of the included primary studies, 59% reported ethical approval.

10.1371/journal.pone.0233757.t003

###### Funding, conflicts of interest and ethics reporting characteristics of the included papers in conflict (N = 325) and post-conflict (N = 170) settings.

![](pone.0233757.t003){#pone.0233757.t003g}

  ----------------------------------------- ------------------------ -----------------------------
                                            **Conflict (N = 325)**   **Post-conflict (N = 170)**
  **Funding sources**                       n (%)                    
      Not reported                          263 (81)                 90 (53)
      Reported as funded                    50 (15)                  75 (44)
      Reported as not funded                12 (4)                   5 (3)
  **Conflicts of interest**                                          
      Not reported                          238 (73)                 106 (62)
      Reported                              87 (27)                  64 (38)
  **Ethical approval of primary studies**   **Conflict (N = 76)**    **Post-conflict (N = 56)**
      Not reported                          33 (44)                  21 (38)
      Reported as approved                  42 (55)                  33 (59)
      Reported as not required              1 (1)                    2 (3)
  ----------------------------------------- ------------------------ -----------------------------

Systematic maps {#sec026}
---------------

The two systematic maps, which represent a visual and interactive overview of the evidence on health care workers in conflict and post-conflict settings, can be freely accessed and downloaded using the following links for conflict settings (<http://evidencemaphcw.com/gapmap/conflict>) and for post-conflict settings (<http://evidencemaphcw.com/gapmap/post-conflict>). The maps allow data to be filtered and sorted by type of primary studies (experimental, survey, qualitative, mixed-methods, and document analysis). The maps contain links that redirect the user to PubMed or other databases, to access the title and abstract of included papers, when available.

The systematic map for conflict settings shows that papers on violence and attacks against HCWs were mainly not country specific, about Syria, or about Iraq. The theme of health or medical practice of HCWs was mainly addressed in Iraq and Syria. Education and training of health care workers was the theme mainly addressed in Iraq and Myanmar. Primary studies on HCWs in conflict setting were mainly about Israel and the State of Palestine with a focus on mental health in both countries.

The systematic map for post-conflict settings shows that the theme of workforce performance was mainly about Sierra Leone and Uganda. The papers on workforce supply were mainly not country specific, about Afghanistan, or about Sierra Leone. Primary studies on HCWs in post-conflict setting were mainly about Sierra Leone and Afghanistan with a focus on workforce performance in both countries.

Discussion {#sec027}
==========

This review presents a systematic mapping of the evidence on health care workers in conflict and post-conflict settings. It has uncovered interesting findings relating to the characteristics of the included papers, journals, and authors respectively; as well as the reporting of funding, conflicts of interest, and ethics.

The systematic map for conflict settings shows the scarcity of primary studies conducted in conflict settings with the predominance of news, opinion pieces and commentaries. This is in line with a previous scoping review on health care workers in the setting of Arab Spring that showed the scarcity of research evidence \[[@pone.0233757.ref007]\]. Similarly, Patel et al. (2017) reported on the lack of baseline and routine data mainly on violence against health workers \[[@pone.0233757.ref304]\]. In contrast to conflict settings, primary studies represented the most frequent type of publications on health care workers in post-conflict settings. These findings might relate to the specific settings in which the conflict and post-conflict studies were conducted. However, they might also reflect the challenges in conducting primary research in conflict settings, including security concerns, difficulties in obtaining representative samples and with data collection, political bias, lack of tools and methods specific to conflict settings, and insufficient research funding and capacity \[[@pone.0233757.ref001], [@pone.0233757.ref304], [@pone.0233757.ref470]\].

The majority of authors (including first and corresponding) of the included papers were affiliated with high income counties, as opposed to being affiliated with the country focus of the paper. This finding may reflect global imbalances in research capacity between high- and low- and middle-income countries \[[@pone.0233757.ref472]--[@pone.0233757.ref474]\]. Reasons for this imbalance include limited funding, instability, poor research training, collaboration challenges, and shortage of skilled human resources in low and middle income countries \[[@pone.0233757.ref001], [@pone.0233757.ref473]--[@pone.0233757.ref477]\].

As most of the articles addressing health care workers in conflict and post-conflict are about low-income countries, we can infer that conflicts are still taking place in these countries that already suffer from weak health systems \[[@pone.0233757.ref478]\]. Our findings are consistent with the previously published scoping review focusing on health care workers in the setting of Arab Spring which found that violence was the most tackled theme \[[@pone.0233757.ref007]\]. Findings for post-conflict settings concur with a previous review by Roome et al. (2014) on human resources management in post-conflict health systems \[[@pone.0233757.ref005]\]. This shows the need for more studies on the topic of workforce distribution, which is important to ensure equity in health service provision.

Another interesting finding is the low rates of reporting of funding sources and disclosures of conflict of interest by authors of the included studies. This is particularly for papers about HCWs in conflict settings. Indeed, funders may have specific agendas while researchers may have political biases and tendency to take sides \[[@pone.0233757.ref470]\]. These may lead to distorted research and biased data that could be used to mislead local and international communities and negatively affect policy making. Reporting of funding sources and conflict of interest becomes important to better assess the confidence in the publication, particularly when it reports primary studies or makes policy recommendations.

We also found a relatively low reporting of ethical approvals for primary studies, in both conflict and post-conflict settings. This might be attributed to a weak local research capacity including the absence of or complicated ethical review boards \[[@pone.0233757.ref001]\]. Reporting and seeking ethical approvals in these settings is important given the vulnerability of individuals living in conflict-affected states \[[@pone.0233757.ref479]\]. This calls journals publishing research conducted in conflict settings to have stringent policies for reporting funding, conflict of interest and ethical approval.

To our knowledge, this is the first systematic mapping of evidence on health care workers in conflict and post-conflict settings. One strength of this study is that we have followed a standardized methodology for conducting and reporting systematic mapping \[[@pone.0233757.ref009]\]. Further, we have used published frameworks to classify studies on HCWs in conflict and post-conflict settings \[[@pone.0233757.ref005], [@pone.0233757.ref007]\]. One limitation of this study is restricting inclusion to studies published after the year 2000. However, studies published before 2000 might not reflect the current challenges facing health systems and the new aspects of contemporary conflicts. Another limitation of our systematic map is that we relied on the authors' characterization of the conflict (e.g., conflict or post-conflict), and subsequently we did not differentiate between countries in conflict such as Somalia, Iraq and Syria, and those affected by conflict such as Lebanon.

The findings of this review and the resulting systematic maps can support policy makers working on rebuilding health systems post-conflict. These systematic maps provide a comprehensive resource of evidence about HCWs in conflict and post-conflict settings on a global scale. As such, policymakers as well as researchers can use them to find relevant studies by theme. In addition, the mapped evidence can inform policies and practices to protect, support and address the needs of the health care workers in conflict settings. The evidence identified can also inform efforts and strategies for reconstruction and rebuilding of post-conflict health systems, in particular human resource for health.

The findings also highlight the need to strengthen the capacity of local researchers working in conflict-affected states. Also, they can inform agendas of funders and researchers working in the field of health care workers in conflict and post-conflict settings of potential knowledge gaps. This systematic map will inform areas for potential systematic reviews in the field, and may provide a jumpstart for those reviews, given that the relevant studies have already been identified and organized by theme.

Supporting information {#sec028}
======================
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(PDF)

###### 

Click here for additional data file.
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Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: Thank you for sharing this very interesting article on health care workers in conflict and post-conflict settings. While reading the article a few questions arose that I would like the authors to clarify further:

1\) I would like some further information on how countries were selected as conflict or post-conflict. I assume it was a dynamic list that categorized countries differently depending on the year? How did the definition of post-conflict took into account the high rates of recidivism where many countries move from conflict to post-conflict to conflict? Similarly after how many years post-conflict was a country no longer defined as post-conflict?

2\) On page 7 (and S2) it lists the themes that were identified in the studies, on page 10 the re categorization of the other theme is listed. Please describe this process in text. If papers already had one theme from the original list emerge, were they still additionally coded as other? If not, once those new categories were created did authors revisit old papers to see if they also covered any of these new themes?

3\) I am intrigued by the range of study designs that were included, could the authors please add further information about why the decision was made to include grey literature such as opinion pieces.

4\) There was limited attention paid to the income level of the country which seemed like an oversight to me given how closely this is related to health workforce and the difference that this may make particularly in the post-conflict period.

As another minor note, I would recommend that the authors read the paper for grammar edits.

Reviewer \#2: This is a Systematic Mapping of health sector in conflict and post conflict settings. The paper presents the \'metadata\' of such publications and does not focus on the content related issues of conflict and post conflict settings beyond mentioning the themes identified. This should be clarified and explicitly stated.

The paper does not make a distinction between conflict countries \[Somalia, Afghanistan\] and those affected by conflict \[Israel, Lebanon\], which is an important one. The authors should consider doing this.

The paper is repetitive at times. It can be made shorter. Detailed comments are provided inside the paper.

I would much prefer to receive a Word version instead of an Adobe version.

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: Yes: Sameen Siddiqi

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

###### 

Submitted filename: PONE-D-19-29429_reviewer SSQ.pdf

###### 

Click here for additional data file.
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Author response to Decision Letter 0

23 Feb 2020

23 February 2020

Professor Jai K Das

Academic Editor, PLOS ONE

Re: "Health Care Workers in Conflict and Post-Conflict Settings: Systematic Mapping of the Evidence"

Dear Dr. Das,

Thank you for the opportunity to revise and resubmit our above-titled manuscript to PLOS ONE. We sincerely thank you and the reviewers for taking the time to review the manuscript. We found the comments and suggestions very constructive and used them to improve it.

Kindly find below a point-by-point response to the comments and a description of the changes made to the manuscript.

We look forward to the outcome of the peer review of our revised manuscript.

Sincerely,

Elie A. Akl, MD, MPH, PhD

AUBMC, Department of Internal Medicine

P.O. Box: 11-0236

Riad-El-Solh Beirut 1107 2020

Beirut -- Lebanon

Phone: 00961 1 374374

<ea32@aub.edu.lb>

The editor's and reviewers' comments are listed below in bold. Our responses to the comments are in regular font. Relevant extracts from the text are in italic font and changes are underlined.

Journal requirements:

1\. When submitting your revision, we need you to address these additional requirements.

Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at

<http://www.journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf>

<http://www.journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

Response 1: We revised the manuscript and made all necessary amendments by following the style requirements of PLOS ONE.

2\. Please ensure you have carried out your latest search within the last 12 months, or justified your time-frame appropriately.

Response 2: In the design and conduct of this study, we have adapted to the health field an established methodology for systematic mapping in environmental sciences . Based on this methodology and in reference to the guidance of the Journal of Environmental Evidence and the Collaboration for Environmental Evidence , no more than two years have passed between the searches and submission. We have also consulted with an expert in the systematic mapping methodology to verify this. In addition, this systematic map was conducted in 2017 to gather global evidence on health care workers in conflict and post-conflict settings, after we have conducted a scoping review on health care workers in Syria and Arab Spring (cited in the manuscript) based on a request from the Lancet-AUB Commission on Syria in 2017 .

If the Editors feel strongly about the update of the search, we would be happy to do it, but we will need to ask for an extension.

Reviewer 1:

Thank you for sharing this very interesting article on health care workers in conflict and post-conflict settings.

Response: We thank the Reviewer for this positive feedback.

Comment 1: I would like some further information on how countries were selected as conflict or post-conflict. I assume it was a dynamic list that categorized countries differently depending on the year? How did the definition of post-conflict take into account the high rates of recidivism where many countries move from conflict to post-conflict to conflict? Similarly, after how many years post-conflict was a country no longer defined as post-conflict?

Response: Thank you for this very important insight. Taking into account that countries could transition from one setting (i.e., conflict, post-conflict) to another, we have systematically selected and included papers based on what the papers reported in terms of context (conflict or post-conflict). We tried to avoid making any assumption regarding categorization, given the high rates of recidivism. We have updated the manuscript to clearly explain this point, as per the below (Methods section, Eligibility criteria, pg. 5):

"Setting of interest: We also included both conflict and post-conflict settings. We considered both conflicts between and within states \[10\]. We focused on contemporary conflicts that started after or were ongoing in the 1990s. Post-conflict settings are considered as a stage of recovery of the state from conflict or crisis and a stage of rebuilding and reconstruction starting from emergency and stabilization followed by transition and recovery, and peace and development \[5, 11, 12\]. We referred to the description used by the authors when specifying whether the setting of the study was conflict or post-conflict."

Comment 2: On page 7 (and S2) it lists the themes that were identified in the studies, on page 10 the re categorization of the other theme is listed. Please describe this process in text. If papers already had one theme from the original list emerge, were they still additionally coded as other? If not, once those new categories were created did authors revisit old papers to see if they also covered any of these new themes?

Response: Thank you for your feedback on identifying the themes. The original list of themes was used during abstraction to code data from the included papers (e.g., violence against health care workers, education, etc.). A paper was coded as 'Other' in two cases: (1) if it only covered an emerging theme (e.g., medical ethics) or (2) if it covered an emerging theme in addition to an existing one (e.g., education and medical ethics). Indeed, data from one paper can be coded to more than one theme. After finalizing abstraction, we iteratively revisited all papers coded as 'Other', to collate data and generate themes.

To clarify the process, a description has been added to the manuscript as follows (Methods section, Data extraction and coding, pg. 8):

"For the themes, data was coded as 'other' if it did not address any of the existing themes, or if it covered an emerging theme and an existing one. Using an iterative process of review and refinement, data coded as 'other' was revisited, collated and new themes were generated.

Comment 3: I am intrigued by the range of study designs that were included, could the authors please add further information about why the decision was made to include grey literature such as opinion pieces.

Response: Thank you for your enquiry. In addition to including the peer-reviewed literature, we searched the grey literature, specifically the ReBUILD Consortium Resources webpage and the Human Resources for Health (HRH) Global Resource Center. This is important when addressing the topic of health workers in conflict and post-conflict settings given the scarcity of other types of research papers. For instance, most of the included studies for conflict settings were opinion pieces (39%). It also helps in highlighting where the gap in the literature exists. Grey literature can also provide important contextual information on complex issues .

Comment 4: There was limited attention paid to the income level of the country which seemed like an oversight to me given how closely this is related to health workforce and the difference that this may make particularly in the post-conflict period.

Response: Thank you. The income level of the country is indeed an important factor to be considered for the topic of health workers in conflict and post-conflict settings. As per the reviewer's suggestion, we have added to the geographical map (Figure 2) a description of the income levels of the countries and described it in the results and discussion sections as follows:

Results section (pg. 9): "The majority of the articles included in this systematic mapping were about low-income countries."

Discussion section (pg. 17): "As most of the articles addressing health care workers in conflict and post-conflict are about low-income countries, we can infer that conflicts are still taking place in these countries that already suffer from weak health care systems \[22\]."

Comment 5: As another minor note, I would recommend that the authors read the paper for grammar edits.

Response: We thank the Reviewer for this constructive comment. We have proofread the paper and made all necessary grammatical edits.

Reviewer 2:

Comment 1:

This is a Systematic Mapping of health sector in conflict and post conflict settings. The paper presents the \'metadata\' of such publications and does not focus on the content related issues of conflict and post conflict settings beyond mentioning the themes identified. This should be clarified and explicitly stated.

Response: Thank you for emphasizing the need to clarify this in the paper. We have indeed mapped the evidence and used the systematic mapping methodology in this paper to describe the literature across a broad subject of interest, which is in this case, healthcare workers in conflict and post-conflict settings on a global scale. We explicitly mention this in the study objectives in the abstract and introduction (pgs. 2 and 5) as follows:

"Our ultimate aim is to inform researchers and funders on research gap on this subject and support relevant stakeholders by providing them with a comprehensive resource of evidence about HCWs in conflict and post-conflict settings on a global scale."

Besides, we have clarified this in the discussion section: This systematic map will inform areas for potential systematic reviews in the field, and maybe provide a jumpstart for those reviews, given the relevant studies have been already identified and organized by theme.

We have also added the below to the methods section (pg. 5) to clarify the scope of our systematic mapping:

"Contrary to systematic reviews, systematic mapping does not aim to answer a specific question but instead "collates, describes and catalogues available evidence (e.g. primary, secondary, quantitative or qualitative) relating to a topic of interest" \[9\]. In accordance with the definition of systematic maps, this study is a "systematic visual presentation of the availability of relevant evidence" but not the content of the evidence \[10\] for the topic of healthcare workers in conflict and post-conflict settings. The studies included in a systematic map can be used to identify evidence for policy-relevant questions, knowledge gaps to direct future primary research, and knowledge clusters.

Comment 2:

The paper does not make a distinction between conflict countries \[Somalia, Afghanistan\] and those affected by conflict \[Israel, Lebanon\], which is an important one. The authors should consider doing this.

Response: Thank you for your insights. We referred to the description used by the authors when specifying whether the setting of the study was conflict or post-conflict. To account for this, we added the following to the limitations section (pgs. 19-20):

"Another limitation of our systematic map is that we relied on the authors' characterization of the conflict (e.g., conflict or post conflict), and subsequently we did not differentiate between countries in conflict such as Somali, Iraq and Syria, and those affected by conflict such as Lebanon."

Comment 3:

The paper is repetitive at times. It can be made shorter. Detailed comments are provided inside the paper.

Response: We thank the reviewer for the suggested modifications and detailed comments in the paper. We addressed all comments and made sure that unnecessary details are removed.

Comments in the PDF:

1\. Comments on the abstract:

\- "The aim of this study was to systematically identify and map the published evidence on HCWs in conflict and post-conflict settings" (pg. 2)

In order to do what?

What purpose will this mapping serve?

Please elaborate on the objective

Response: We thank the Reviewer for the questions. We have added an explanation to clarify the purpose of this systematic mapping and show its significance. With this comprehensive database of evidence about HCWs in conflict and post-conflict settings globally, the identified evidence can inform efforts and strategies for rebuilding of health systems post-conflict. This has been reflected and emphasized in the study objectives (pgs. 2 and 5) as follows:

"Our ultimate aim is to inform researchers and funders on research gap on this subject and support relevant stakeholders by providing them with a comprehensive resource of evidence about HCWs in conflict and post-conflict settings on a global scale."

\- "For conflict settings, the most studied counties were Iraq (15%), Syria (15%), Israel (10%), and Palestine (9%)." (pg. 2)

Please put the official name of Palestine?

What is the definition of a conflict/post conflict country used in this study? And does Israel fall in that category.

Response: Thank you. We have changed 'Palestine' to the official name according to the United Nations (UN), which is 'State of Palestine'. All necessary changes have been made in the text (pg. 2 in the Abstract, pgs. 10 and 17 in the Results section, and Fig 2).

We have systematically selected and included papers based on what the papers reported in terms of context (conflict or post-conflict). We tried to avoid making any assumption regarding categorization, given the high rates of recidivism. We have updated the manuscript to clearly explain this point, as per the below (Methods section, Eligibility criteria, pg. 5):

"Setting of interest: We also included both conflict and post-conflict settings. We considered both conflicts between and within states \[10\]. We focused on contemporary conflicts that started after or were ongoing in the 1990s. Post-conflict settings are considered as a stage of recovery of the state from conflict or crisis and a stage of rebuilding and reconstruction starting from emergency and stabilization followed by transition and recovery, and peace and development \[5, 11, 12\]. We referred to the description used by the authors when specifying whether the setting of the study was conflict or post-conflict."

As for the definitions, we defined post-conflict settings in the 'Setting of interest" section (pg. 5) as "a stage of recovery of the state from conflict or crisis and a stage of rebuilding and reconstruction starting from emergency and stabilization followed by transition and recovery, and peace and development."

For conflict settings, we have added the below definition to the manuscript:

"We focused on contemporary conflicts that started after or were ongoing in the 1990s. We defined conflict as international armed conflicts between two or more states or non-international armed conflicts between non-governmental armed groups or with governmental forces \[11\]"

As mentioned earlier, we have reflected on the absence of distinction between countries affected by and in conflict in the limitations sections as follows (pg. 19):

"Another limitation of our systematic map is that we relied on the authors' characterization of the conflict (e.g., conflict or post conflict), and subsequently we did not differentiate between countries in conflict such as Somali, Iraq and Syria, and those affected by conflict such as Lebanon."

\- "countries different from the country subject of the paper." (pg. 2)

Rephrase. This sentence is not clear

Response: Thank you. For clarification, this has been changed to "countries different from the country focus of the paper". This has been modified in the whole manuscript.

\- "This systematic mapping provides a comprehensive database of evidence about HCWs in conflict and post-conflict settings on a global scale. It can inform policymakers, funders and researchers working in the field of health care workers in conflict and post-conflict settings." (pg. 2)

For what purpose?

Planning for workforce, reducing emigration, redeployment, effective management etc.

¬Response: Thank you for the helpful suggestions. We have integrated them in the conclusion in the abstract (pg.3) as follows:

"This systematic mapping provides a comprehensive database of evidence about HCWs in conflict and post-conflict settings on a global scale that is needed to inform policies and strategies on effective workforce planning and management. It can also be used to identify evidence for policy-relevant questions, knowledge gaps to direct future primary research, and knowledge clusters. It can inform policymakers, funders and researchers working in the field of health care workers in conflict and post-conflict settings."

2\. Comments on the introduction section:

\- "being threatened, detained, and killed" (pg. 3)

Or emigrate. Which is most common in conflict settings

Response: Many thanks, we have added your suggestion to the text as follows:

"HCWs in conflict areas around the world either emigrate due to war or are being threatened, detained, and killed."

\- "While that review revealed a number of themes of interest (e.g., violence against health care workers, education, practicing in conflict setting, migration), it focused on only one region and did not address post-conflict settings." (pg. 4)

\...\...\.....other post conflict settings.

Response: Thank you for your comment. The scoping review that we are referring to (Bou-Karroum et al., 2019) did not address any post-conflict setting; it only focused on conflict settings. The other review that we have referenced and referred to looking up for themes on post-conflict setting is a review by Roome et al. on human resources management in post-conflict health systems.

3\. Comments on the methods section:

\- "The studies included in a systematic map can be used to identify evidence for policy relevant questions, knowledge gaps to direct future primary research, and knowledge clusters." (pg. 4)

Please refer to this in the abstract.

Response: Thank you for your insight. We have added this to the abstract as per your suggestion (pg. 3):

"This systematic mapping provides a comprehensive database of evidence about HCWs in conflict and post-conflict settings on a global scale that is often needed to inform policies and strategies on effective workforce planning and management and in reducing emigration. It can be used to identify evidence for policy-relevant questions, knowledge gaps to direct future primary research, and knowledge clusters."

\- "Setting of interest: We considered both conflicts between and within states \[10\]. We focused on contemporary conflicts that started after or were ongoing in the 1990s. (pg. 5)

Please mention how conflicts were defined

Response: Thank you. We have systematically selected and included papers based on what the papers reported in terms of context (conflict or post-conflict). We tried to avoid making any assumption regarding categorization, given the high rates of recidivism. We have updated the manuscript to clearly explain this point, as per the below (Methods section, Eligibility criteria, pg. 5):

"Setting of interest: We also included both conflict and post-conflict settings. We considered both conflicts between and within states \[11\]. We focused on contemporary conflicts that started after or were ongoing in the 1990s. We defined conflict as international armed conflicts between two or more states or non-international armed conflicts between non-governmental armed groups or with governmental forces \[11\]. Post-conflict settings are considered as a stage of recovery of the state from conflict or crisis and a stage of rebuilding and reconstruction starting from emergency and stabilization followed by transition and recovery, and peace and development \[5, 11, 12\]. We referred to the description used by the authors when specifying whether the setting of the study was conflict or post-conflict."

\- "Study design: We included all types of study designs, including news, editorials/ commentaries/ opinion pieces, technical reports, primary studies, narrative reviews, and systematic reviews" (pg. 5)

Is the Study design not Systematic mapping. Please provide a good reference to this.

<https://www.sciencedirect.com/science/article/abs/pii/S138650561830252>

Response: Many thanks for sharing this reference. We would be grateful if the Reviewer can reshare the shared link as it did not work. Indeed, our study design is systematic mapping. However, in this section, and as per the systematic mapping methodology, we described the designs of the studies included in our systematic mapping, to show which study designs were eligible for inclusion. This classification allows for mapping the evidence and identifying where gaps in the literature exists. We have previously used this classification in another scoping review on health care workers in the setting of Arab Spring (check reference \#7). We provided a reference (reference \#9) for the systematic mapping study design as indicated below.

9\. James KL, Randall NP, Haddaway NR. A methodology for systematic mapping in environmental sciences. Environmental Evidence. 2016;5(1):7. doi: 10.1186/s13750-016-0059-6.

\- "We restricted our eligibility criteria to papers published after the year 2000 to better reflect the current challenges facing health systems and the new aspects of contemporary conflicts." (pg. 5)

Up to which year?

Response: The search was from 2000 up until 2017. We have clarified this as follows:

"We restricted our eligibility criteria to papers published after the year 2000 up until July 2017 (search date) to better reflect the current challenges facing health systems and the new aspects of contemporary conflicts."

\- We searched the following electronic databases: Medline (Ovid), PubMed, EMBASE (Ovid), the Cochrane Central Register of Controlled Trials (CENTRAL), Cumulative Index of Nursing and Allied Health Literature CINAHL (EBSCOT) on July 2017. (pg. 5)

Was grey literature consulted or only peer review published literature. Such as donor reports, which are frequent and useful source of info in conflict settings.

Response: Thank you for your question. Grey literature has been consulted through searching the ReBUILD Consortium Resources webpage and the Human Resources for Health (HRH) Global Resource Center.

\- Data extraction and coding section: The reviewers resolved any disagreement by discussion and when needed with the help of a third reviewer. (pg. 6)

Repetition. Has been stated above.

Response: Thank you. Although we repeated in this section that a third reviewer assists in resolving disagreements, this is specific to the extraction of data from the included studies. It was mentioned in the previous section as a strategy to revolve disagreements while screening studies for potential eligibility. Those two stages are different, and both should be conducted in duplicate and independently. As authors of systematic mapping, we should report on the details of each stage to be transparent about the conduct of the mapping.

4\. Comments on the results section:

\- Study selection paragraph (pg. 8)

Is this a Result or Methodology?

Response: This section is part of the Results because it includes reporting of the "number of studies screened, assessed for eligibility, and included in the review," (PRISMA ref) and not how the screening will be done and by whom (which is part of the methodology). This structure is consistent with the published guidance for reporting of systematic maps (James et al., 2016).

\- "Fig 1 summarizes the study selection process (S1 Fig)." (pg. 8)

The Fig is much clearer than the narrative. Either explain clearly how you reached the no of 474 from 13863 or just refer to the Figure.

Response: Thank you for your suggestion. We have added the below to the text to refer to the figure for details explaining how the number of screened articles was reduced from 13,863 to 474.

"Please refer to S1 Fig for further details on study selection."

\- "We excluded 968 papers for the following reasons: not study design of interest (n=63); not setting of interest (n=324); not population of interest (n=538);" (pg. 8)

What does this mean - study design not of interest or setting not of interest? Was the study confined to a specific geography? It seemed earlier you were more inclusive than exclusive?

Response: Thank you for your question. As you mentioned, we were inclusive and did not confine the study to a specific geography or location. All eligible countries have been included in our systematic maps. As per our eligibility criteria reported on page 5, "not study design of interest" means that we only excluded conference abstracts. "Not population of interest" refers to excluding military healthcare workers because we aimed to focus on the delivery of health care primarily to civilians. All of these details are provided in the eligibility criteria in the Methods section.

\- Table 1: Countries subject of the included papers in conflict (N=325) and post-conflict (N=170) settings (pg. 9)

Can this not be presented on a global map. Will be more illustrative of the geography of conflicts and post conflict.

Response: Thank you for this great suggestion. We have developed a geographical map to illustrate the geography of conflicts and post-conflicts (S2 Fig and S3 Appendix).

\- In Table 1: Countries subject of papers\* (pg. 9)

Should the asterisk not be against Not specific?

Response: In Table 1, which shows the countries focus of the included papers in conflict and post-conflict settings, not specific means that the paper is about any conflict or post-conflict setting and does not describe conflict in a specific country. The asterisk is used to explain that a paper can address one or more country, and this is why the percentages do not add up to 100.

\- "Most of the included papers on conflict setting addressed the theme of violence against health workers (41%), followed by health or medical practice (34%) and education (21%). For post-conflict settings, besides the themes adopted from Roome et al. (2014) \[5\], an emerging theme was the mental health of HCWs. The majority of the included papers on post-conflict setting addressed the workforce performance theme (77%) followed by workforce supply (58%)." (pg. 10)

This info is rather limited and cursory. It seems the authors presenting a more in depth description of these themes in another paper?

Response: We have indeed mapped the evidence and used the systematic mapping methodology in this paper to describe the literature across a broad subject of interest, which is in this case, healthcare workers in conflict and post-conflict settings on a global scale. We do not aim to present a more in-depth description of the identified themes in another paper but hope that other researchers and funders will use the generated maps and identified gaps in the literature to conduct future studies.

"Our ultimate aim is to inform researchers and funders on research gap on this subject and support relevant stakeholders by providing them with a comprehensive resource of evidence about HCWs in conflict and post-conflict settings on a global scale."

We have also added the below to the conclusion in the abstract section (pg. 3):

"This systematic mapping provides a comprehensive database of evidence about HCWs in conflict and post-conflict settings on a global scale that is needed to inform policies and strategies on effective workforce planning and management. It can also be used to identify evidence for policy-relevant questions, knowledge gaps to direct future primary research, and knowledge clusters. It can inform policymakers, funders and researchers working in the field of health care workers in conflict and post-conflict settings."

And as we have mentioned in the discussion section: This systematic map will inform areas for potential systematic reviews in the field, and maybe provide a jumpstart for those reviews, given the relevant studies have been already identified and organized by theme.

We have also added the below to the methods section (pg. 5) to clarify the scope of our systematic mapping:

"Contrary to systematic reviews, systematic mapping does not aim to answer a specific question but instead "collates, describes and catalogues available evidence (e.g. primary, secondary, quantitative or qualitative) relating to a topic of interest" \[9\]. In accordance with the definition of systematic maps, this study is a "systematic visual presentation of the availability of relevant evidence" but not the content of the evidence \[10\] for the topic of healthcare workers in conflict and post-conflict settings. The studies included in a systematic map can be used to identify evidence for policy-relevant questions, knowledge gaps to direct future primary research, and knowledge clusters.

\- In Table 3: Country subject of paper (pg. 12)

What does \'country subject\' mean? You mean - national of the country.

Response: We have changed 'country subject of paper' to 'country focus of the paper' to avoid any confusions.

\- "The median percentage of authors" (pg. 13)

What is median percentage? Median and IQ range are expressed in percentiles. Please check with a statistician.

Response: Thank you for raising this question. The percentage in this case is not used to summarize a categorical variable across the included papers. It is in fact, a variable at the level of the paper (i.e., every paper has a percentage of authors of affiliated with country subject of paper), and given this is a continuous variables (papers can have a % that spans all the values between 0% and 100%), it is summarized using mean and confidence interval, or using median and IQR (the latter applied in this case given the distribution was not normal).

\- In the table Somali-land has been shown as a separate country. Please check if this is recognized by UN. (pg. 14)

Response: Thank you for bringing this up. We have checked the UN classification of countries and Somaliland it considered internationally as part of Somalia. We have included all data on Somaliland under Somalia.

\- "The theme of health or medical practice of HCWs was mainly addressed in Iraq and Syria." (pg. 14)

While the paper touches on the themes but falls short of raising theme related issues.

Response: Thank you for this comment. Although we did not address theme-related issues, we have conducted this synthesis as a systematic mapping to chart the evidence based on a rigorous methodology of collating, categorizing and representing the data. This synthesis provides a comprehensive database of evidence about HCWs in conflict and post-conflict settings that is often needed in planning for workforce, enhancing education, reducing emigration, effective management and retention etc.

5\. Comments on the discussion section:

\- "The majority of included papers on conflict setting addressed the theme of violence against health workers.

"In the post-conflict setting, the most addressed themes were workforce performance followed by workforce supply." (pg. 16)

A lot of it is repetition and stated above.

Response: Thank you. We rephrased the statements to avoid repetition (please see below) (pg. 17). In fact, we revised the whole paper and removed any repeated details.

"The majority of included papers on conflict setting addressed the theme of violence against health workers. They mainly related to the conflicts in Iraq and Syria. Similarly,

Our findings are consistent with the previously published scoping review focusing on health care workers in the setting of Arab Spring found that violence was the most tackled themes \[7\]."

"In the post-conflict setting, the most addressed themes were workforce performance followed by workforce supply. These Findings for post-conflict settings concur with a previous review by Roome et al. on human resources management in post-conflict health systems \[5\].

\- "One limitation of this study is restricting inclusion to studies published after the year 2000." (pg. 17)

Another limitation is that the paper does not make a distinction between countries in conflict \[e.g. Somalia, Yemen, Syria, Iraq\] and those affected by conflict \[Lebanon, Jordan, Pakistan\].

Response: Thank you for bringing this to our attention. We added it to the limitations as follows (pg. 18):

"Another limitation of our systematic map is that we relied on the authors' characterization of the conflict (e.g., conflict or post conflict), and subsequently we did not differentiate between countries in conflict such as Somali, Iraq and Syria, and those affected by conflict such as Lebanon."
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Dear Dr. Akl,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

We would like to thank the authors for doing a good job and responding to the peer-review comments adequately.

However for the paper to be considered for publication, there are few following areas for the authors to work on.

\- The major findings (HCW characteristics and themes) are not mentioned in the abstract. Please specify these findings in the abstract.

\- The primary studies included should be referenced in the results section.

\- The authors should add a table describing the characteristics of the included studies as an annex (study ID, types of studies, conflict, HCW involvement, any outcomes, any other relevant information)

We would appreciate receiving your revised manuscript by Apr 27 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Jai K Das

Academic Editor

PLOS ONE

\[Note: HTML markup is below. Please do not edit.\]

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Re: "Health Care Workers in Conflict and Post-Conflict Settings: Systematic Mapping of the Evidence"

Dear Dr. Das,

Thank you for the opportunity to revise and resubmit our above-titled manuscript to PLOS ONE. We sincerely thank you and the Reviewers for the constructive review of our manuscript. Kindly find below a point-by-point response to the comments and a description of the changes made to the manuscript.

We look forward to the outcome of the peer review process.

Sincerely,

Elie A. Akl, MD, MPH, PhD

AUBMC, Department of Internal Medicine

P.O. Box: 11-0236

Riad-El-Solh Beirut 1107 2020

Beirut -- Lebanon

Phone: 00961 1 374374

<ea32@aub.edu.lb>

The editor's comments are listed below in bold. Our responses to the comments are in regular font. Relevant extracts from the text are in italic font and changes are underlined.

We would like to thank the authors for doing a good job and responding to the peer-review comments adequately. However, for the paper to be considered for publication, there are few following areas for the authors to work on.

� The major findings (HCW characteristics and themes) are not mentioned in the abstract. Please specify these findings in the abstract.

Response: We thank the Editor for bringing this to our attention. We have added the following to the abstract to highlight major findings about HVWs characteristics and themes:

Violence against health workers was the most tackled themes of papers reporting on conflict settings while workforce performance was mostly addressed by papers on post-conflict settings. The majority of papers in both conflict and post conflict settings did not report funding sources (81% and 53%), conflicts of interest of authors (73% and 62%) and around half of primary studies did not report on ethical approvals (45% and 41%).

� The primary studies included should be referenced in the results section.

Response: Thank you. All necessary changes have been made in the text to include referencing of the included primary studies in the results section (p. 10 of the results section). The included studies can also be found on the interactive gap maps provided in this manuscript.

� The authors should add a table describing the characteristics of the included studies as an annex (study ID, types of studies, conflict, HCW involvement, any outcomes, any other relevant information)

Response: Thank you for this helpful suggestion. We have added a table as an annex (S4 Appendix) to describe the characteristics of the included studies. We refer to it in the text as follows:

Fig 2 presents a geographical map of the countries focus of the included papers (S2 Fig; S3 Appendix). A description of the included studies is also presented in S4 Appendix.
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Dear Dr. Akl,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Jai K Das

Academic Editor

PLOS ONE
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Dear Dr. Akl:

I am pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please notify them about your upcoming paper at this point, to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

For any other questions or concerns, please email <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE.

With kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Jai K Das
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